City of Austin

WATERSHED
S4PROTECTION

Trash In Creeks: Benchmarking Solution Spaceind Resourcs
RR-22-02, August 2022

Leila GosselinkAndrew Clamanrand Mateo Scoggins
Leila.Gosselink@austintexas.gov
Andrew.Clamann@austintexas.gov
Mateo.Scoggins@austintexas.gov

City of Austin, Watershed Protection Department
505 Barton Springs Road, Austin, Texas 78704

Abstract

At the request dhustin City Counci(CIUR 2234)to address prevention and abatement of trash in

waterbodiesthe Watershed Protection DepartméWPD)researchedtrategiesavailablein literature

and reached out tpeermunicipalities organizationsandvendors The City of Austin already

implements mangf the strategieglentified in this reort. Whilethere arenoveltechnobgiesfor the

active and passiveollection oftrash most havdimitationsthat precludeefficientusei n Austiindés s et
Based on theesearch recommendations fohé City of Austinto address the problem of trash in creeks

includea progressive and threggrongedstrategy:the physica remoal of trashat strategic locations,

improved methods farevent traslrom getting to the waterways, astrategies toedue the quantiies

of some types of itentisat typically become trash in our commursitich & singleuse plasticsA

companionreporfi Tr a s h i AnFiel@ BueveylofsTrash Intensity and Source Types in Austin,

T e x a s-82-01) pr®ides aighresolutionc har act er i zat iioareeks problkra.st i nd6s t 1
Recommendationia this reportintegratethefindings of theAustinfield surveywith theresults of
comprehensiveenchmarking.

Keywords: urban trashfrashin waterways, strategider litter abatementrash solutionstrash
sourceslitter solutions benchmarking

Introduction

Due in part to publicommens thatl) assert the increase of trastcieeksover time 2) expresgoncern

of micromobility vehiclegi.e. scootersin waterbodiesand3) requesthereinstatement of the public

camping banpAustin City CouncilpassedResolution No. 2020012808 (CIUR 2234}irecing the City

Managerto, inpartiipr epare a study with recommendations to
of Austindbdés river s, | akes, a n gtioncanceabatemenbiryoura d d r e s s i
watersheds 0. The resolution further specified a list of deliveraliteaddress litter problems aitieégal

dumping of electric micranobility devices in waterwaydn response to one of these deliverables, t
Environmental Monitoring and Compliance (EMC) Division of the Watershed Protection Department

(WPD) committed toaresearcleffort to identify practices by peer citiemdorganizationgnationally
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and globally and provide recommendatiofts actions thafAustin could take to substantially prevent and
abate litterin our watersheds.

Displaced itter, overflowingdumpsterat apartments, windblown garbage from the bed of a pickup
truck, stormwashedloatablesillegal dumping, encampmentsriparian areald commercial
development$acking propeistormwater controls, and historic burigdsh and debrisxposed by erosion
are all examplesf trashthat ends p in waterwaysThenegative externalities of thasn creeks far
exceed aestheticand includes mangxpensse costs (beyond theost to simply removdncluding

91 Decreasén property valuesn residential areaanddecreaseustomersalesn commercial areas
(Skogan 1990)

1 Therisk to humarhealth and safetynposed by trasts increasedy shars andtrip hazardsbut
also includeindirect biological hazard&rough chemical pollution aridcreasd mosquito
habitat

1 Environmental degradation fromicroplastics, rottingextiles, decaying foam rubbepsint,
metals, etq.is difficult to quantityand may haveftects onwildlife habitat,andor
morbidity/mortality to aquatic life

9 Trash carobstruct storm sewsincreasing the risk of property damage from floodangcan
exacerbate erosidsy abstructions in flow pathdiveriing storm(University of Texasat Austin
2022)

When fully realized,lte cumulativecoststo the communityf trash in creekikely outweigh the costs of
bothclean up and prevention

Aestheticdegradatiorpromotesa positive feedback loop that invites apathy additionallittering. A
lack of ownership, or a belief that someone else will pick up the littsingiedisregard becausegh
area is alreadgresent{University of Texas at Austj 2022)are all reasons faontinuedittering. Once
litter is in thewaterwayit may take years, decades, or even centtwiessolve Theamount otime that
improperly disposed trash spends in our environment can be staggerigmfas small as@garette
buttmay onlytake 25 years to decompodeutan aluminum can take 28D0 yearsThe Brazos River
Authority, 2021).

It is important to evaluate soluti@pportunitiesalong all parts ofthewaste strearpath For example,
extractingtrashonce within creels will maintainthe need foadditional removal effofbecause the
pathwaybringingthe trashis notintercepted Interceptinghetrashbefore itentes the creek will
continuethe needo interceptf the source of the trash does not ced@eventionfeduction of thesource
of thematerialsis theonly method that careduce thdéime andexpensef interceptionand removal To
effectively resolve the problera multifaceted strategy thattacks the problem from giarts of the
waste strears necessary

Extraction: Removingrrashwithin the Waterway

Faced with an evancreasing volume of trash in common areas and riparian corridors the initial reaction
is tolean into the problerand orchestrateleanups througkolunteerorganizationscontractorsand
additional municipal staffHowever, collecting trash within the waterways is extremely time consuming,
logistically difficult, often hazardousndexpensive The economic burden often falls on the local
governmerd s b andulfimdtelythe cost felt byhe citizenghroughincreased taxes or a reduction of
other servicesA 2009 study by Keep America Beautiful found that the U.S. spends about $11.5 billion
per year to clean up litteKAB, 2021); however this costis likely spiraing upward due to inflatioand
increasd wasteload
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Options for trash removal in creeks are limiteanany wayge.g, physicalaccess, costime, labor,
hazard, etc.and typicallytake theform of hand removatlue to the complexity of natural waterways
This intense physical labs spreadver a largearea Austin has hundreds of miles of creeks and
thousands of miles afontributingtributariesin its jurisdiction alone If the trashs submerged or
otherwise buried the difficulty in removal is increas&ttivate property, limited entry points, and the
logistics of trash disposalrtherlimits cleanup efforts Active and passive mechanical dewaestalled
to detain trasistill require physical removal by pelgp Trash boomgrash rack®r other devices that
detairdextracttrash fromcreek floware problematic imegionsthat experiencextreme weathesuch as
Central Texadecausehtesemechanismsould cause increasddcalized flooding antbr exacerbate
erosion of the stream bed or banks.

Interception:Preventingor blockingtrash fromenteringwaterways

Oppottunities within a communityo intercept trasprior to reaching creelare available, but often

undeutilized. Stormwater controls) Austinare designed to captuteh e A f i r st fl usho of
detaina portion offloodwatersincluding someinterception otrash carried by stormwatemhese

facilities can be effective at intercepting trash if the controls are reguteigtained bumay not detain

floatable debris if the storm event is larg@ther physical containmessuch as trash cafdsimpsters are
vulnerable tdoth impropetse andverloading Undersized capacity and/mradequatemptying

frequencycan kad to trash overflowinp the landscape and creekscreased access to waste
receptacleseducatiorand outreach programs, enforced ordinastengthening the

prohibition/consequences ofrestrained trastandefforts to collect trash on the ground can all reduce

the amount of trash mobilizing to waterways.

Individuals ancencampmentef people experiencing homelessness are frequently a focal point for
discussions about trashand/or nearcreeksandwere part of the discussion in the development of CIUR
2234.The associationf discarded items with homelessnesapparento observes but not necessarily
directly linked to larger scalérash patternsA recent surveydentified thatencampments were not
consistently associated wiltigh volumes btrash in creekéClamann et al. 2032Some acampmentin
Austinwereobserved to maintain a clean perimeter and may not contribute significantly to the total load
of trash in creekDther mcampmentare riddled with loose items and whenatedwithin the

floodplain are subject to stormwater molaliion (e.g., tent, fabics, possessions, trgsiHomelessness is

a complex and critical issue in Austin that needs to be addrasesahy levelswith trashservice,
disposaland mitigation jusbne of thenanyissues

Diversionof trashprior to enteringhecreekis a more effective and less difficult endeavor than physical
removal once in the creelRegardless of the increased efficacgtill requires constant
diligence/expense aratlaptation to changing social patterns

Source ReductiorReducing the @pplyof Trashin Our Community

There is a worldwidérend towardan increassingleuse, disposable and owepdackageadonsumer

goods especially in urban areakven those who ensure their trash follows the proper dispathway

are unable to avoithe singleuseindustryandultimately contribute to théncreasing supply of these

items entering our creeks and lak&dhough some commercial establishments, with the encouragement

of their customers and t hr ougnbtoéomgostable élternatvesramd Wa s t
reusablecontainers, major reductions in materials most frequently found in the litter stream will require
regulatory approaches. While comprehensive regulations are difficult to institute, restrictions on use of
nonbiodegradable materiagd packaging are likea keytool in keeping trash out of our creeks.
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Methods. Research and Benchmarking

Efforts tobenchmarlka wide range of potentialrategiego the litter problems in Austin began with
contacting other large cities in the United Staf&ty representativesererequestedo describe
strategieseffectiveness, maintenang@epblems coss, andadditional contactsAs in Austin,numerous
entities are often involved iitter managemengfforts and each entity miglibcusononly one
componen(like cleanups Researcleffortsevolved fromgeneralized surveguestiondo a more
targetedocus onsuccessfylnove| andinnovativestrategies/tactics

Internet researchlso yieldedifferent methods and evaluatis ofeffectiveness, along wittome

specific examplesf implementationTheUS Environmental Protection Agengyash Free websitgJS
EPA, 2021 )rovided informatioron funded programand alist of municipalities who have identified
trash as an impairment of beneficial usg(recreation) in a water body as part of the water quality
assessments required under the Clean WatefGWH®). In sone instances, the EPA has delegated the
authority to administer the CWA to the stais,is the case fohe State of Texas. Texas has elected not
to include trash as a constituent to be assessed and has therefore not identified trash as an idgirment.
part of theircooperation with the EPA and the CWhAgsestatesandmunicipalitiesthatdo identify an
impairment are required to providdatal Maximum Daily Load (TMDL)planto reducehe constituent
of concern and the amount that must be remawethave developembmprehensive guiddor Best
Management Practices (BMPs) feduction monitoring succesand identifying gaps.

Types of mechanized and passive trash collection preduerie grouped by type. Manufacturers of
representative products within a type were contacted for information such as purchase cost, maintenance
requirements, as well as cities where the product had been implemented and contact information. When
provided,customers who had implemented the products for litter control were solicited for opinions on

the success/failure, and relative valliedependent published evaluation of device effectiveness was
obtainedwhen available Some of the most recent mechahaadautomated devices have not been
implemented yet in the United States, have only been demonstrated but not permanently deployed, and/or
have not been in place long enough for a reliable assessment of success.

Benchmarking also includesbmpilation of available cost dataquipmentpurchase price r ot -her A up
f r o n twastypisadlyavailable however the true cost to implement (maintenance, staffing, ancillary,

etc) was quite difficult to obtain becauséthe scale of implementatiothelevel of effort, labor

complexity, and frequenoverlap with other progranfarganizations For examplelabor for maintenance

may beprovided byavolunteergroup butmanagement of those efforts and asgociatedisks areborn

by thegovernmentahgency but effectivelyundiscoverable A breakdowrpf cost informatiorwas

impossible taeliably acquire for individual strategies in most cases

For a perspective averallfunding requirementms other citiesAustin costs were compared to those
provided ina Pennsylvania litter studyNine Pennsylvaniaities were examined, but the two largest are
shown in Table 1Burns & McDonnel] 2020); the complete results are included in AppendibBAsed

on their desaption of the categories, costs for Austin, from the Trash in Creeks Program Inventory,
Analysis and Outcomes 2022 were distributed between categories as best as possible.
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Table 1.COA litter program costs($, except for populatior) comparedto large

Pennsylvaniamunicipalities

. . . . Austin FY20

*
City Philadelphia Pittsburgh (avg coss FY18-20)
Population 1,584,138 301,048 1,028,225
Litter Prevention (Trash) 1,217,000 2,734,400 2,722,203
Dumping Prevention 2,163,400 246,800 6,609,111
Education & Outreach 547,300 57,700 123500
Litter Abatement 36,314,700 2,706,900 8,384,434
Dumping Abatement 6,376,800 232,400 1,017,986
Enforcement 1,778,300 331,300 1,990,734
Total 48,397,500 6,309,500 20,847,968
Cost/Person $ 30.55 $20.96 $ 2028
*Most costs from FY18 (Burns & McDonnell 2020)
**Code Enforcement Costs not included.

Philadelphiac r e a t Zeio WasteeandiLitter Cabirg 2016which wasguided by an Action Plan

(City of Pa 2017). Philadelphigsal a litter index database, which in conjunction with litter reporting
through their 31-1 system and surveillance, guides the placement of new public litter cans and optimizes
routes for littercollection. The placement of surveillance cameras for illegal dumping and where to build
enclosures on parkland for trash containment as well as coordination with their transportation authority is
also directed by the index and reporting.

Results

Thestrategiegxplored in this researchv¥abeen grouped into three categories:
1 EXTRACTION: Litter removal from wihin waterways,
1 INTERCEPTION:Preventing or locking trash fromgetting towaterwayg
1 SOURCE REDUCTION: Stemming the Flow Into our Community

EXTRACTION: Litter Removal from Within Waterways

CurrentAustinWaterway Cleaning Programs

The WPD maintains perennialpresence on Lady Bird Lakea theField Operations Division (FOD)

Lady Bird Lake crewwhichis responsible for removing litter, trash, and debris from the main body of the
lake (485 acresand along the shoreline (84niles).FOD utilizesboats(Figure 1)to removetrashon

Lady Bird Lake; someof whichhave a collector bin for trashlbes deck. However the skimming

function with the cokictor bins cannot hesed as designexhd was discontinudskcause
vegetation/organic detritus quickly fill the Bimvhich requireandseparatiorandhas a deleterious

impact on lakescology (organic matter is importantaquatic life) The boats areurrentlystill usedby

the lake crewor trash managemertutthe collectorbins are not employedustin has installed floating
trash boomsat the mouths asomeurban tributarieso capture litter from the creeks as they discharge into
Lady Bird Lake;removalof captured debris from behind the boaseased by the access provided from
the lake itself.A boom, like those at creek mouths laésobeen installed at in East Austin at 38 % street
on a small tributary belowshopping center, to facilitate trash removal by unhoused workers employed
through The Other Ones Foundation (TOOMerformance and maintenance requirementthfsboom
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caninform whether more of these devices should be deployerkeks to concentrateashfor cleanup
From October 2021 through July 2022, the Lady Bird Lake cresws removed more than 18 tons of
waste materiaWPD Field Operations Division uses a combination diause crews, contractors, and
partnerships to provide vegetation and litter management at 1400+ combined acres-wiaikiihed
assets such as pondegaks, channels, and open space properties including over 1,200+ stormwater
controls.

o ‘/ :
: Q/AC
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Figure 1. ElastedOmni Catamaran skimmer boat with collector bin (Photoscourtesy of Elastec

e BN, =

The Clean Creeks Program is a joint effort between ARgisource Recove(ARR) andWPDto

provide general litter abatement in creeks and watenifmts have been enhanced in the Waller Creek
Project area downtown, including providing for screening of trash at the intake structure for the flood
control tunnel. Collectetitter must be removed from thietake structurescreen and the stilling basin

pond manually.

Currently, the resourcefustin hasallocated to trash and litter removal ardensive Parks and trail
systems and their numerouagh receptacles are maintained through the Austin Parks and Recreation
Department (PARD) geographic area. This major effort is supplemented in high use areas, such as
downtown and the Waller Creek area, by many other agencies. In the downtothsairebudes he
DowntownAlliance, theWaterloo Greeway, the operators of concert venues, Aday@treek volunteer
groups, ARR and th&/PD, among others

Several cities are having success with hiring from within the commuaftigsople experiencing
homelessnedsr litter control including~ort Worth, Texas; Portland, Oregon; Pueblo, Colorado;
Stockton, California; San Jose, California; Tacoma, Washington and Oakland, California through the
nonprofit Downtown Streets Team (imatlual city contacts andttps://www.pewtrusts.org/en/research
andanalysis/blogs/statelir2021/10/13/citieseetrashcleanupprogramsasa-way-to-combat
homelessnessccessed April 14, 2022hwstin has implemented twspecificefforts to addressothtrash

at encampments and simultaneously provide employment. They have contracted throOgheT kines
Foundation (TOOF) to employ people from the commuoitgeople experiencingomelessesso pick

up trash. They have also targeted areas foy'ibket Bag Programto encourage proper disposal and
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provide pick up serviceis and around homelessmmunitiedn Austin. Eachyearsince this effort was
instituted staff have requested expansibthe program.

If the use of TOOF foboommaintenance is successfAlistin could consider expanding that program
and other incentivbased effortsChurches or other nonprofits that work with the communities might

attempt a trade program where clothing or bedding materials that might be discarded could be traded for

clean materials, or these organizations could perhapjo&ed tacollectequivabntwastematerials

when makingdonationdeliveriesTher e ar e sever al di fferent progr am:

slogan o encourage appropriate disposal, primarily through schools. Smith College handed out 320
desserts during campus moveout aallected six boxes of unwanted clothing and 27 bins of recyclables
in 2016 (https://www.smith.edu/abesitnith/news/trastfior-treats2016).However,very fewinnovative
programs were identified that addressed the huge problem of discardeddiatines blanketsgetc).

Solutions for our littered waterways include enhancement of these current City of Austin proBsaims
budget cycle funding is requested to expand those programs found to be most ef¥oivams and
mechanisms used in other cities to remove litter from waterways are described in the remainder of this
section with a discussion of applicabilitythe Gty of Austin.

Volunteer Cleanup Progranier Waterways

Most cities have volunteer programsanyof which areaffiliates of Keep America Beautiful (KAB
America;https://kab.org/searetesult). Othervolunteer programare part of City or County efforter

through a nonprofit Often thesg@rogramsprovide the organization and equipmetat willing labor
participantsandcomprisethe primary efforto address tigh problems isukurban areadzor example,

City of Austin collaboration witiK AB pr ograms AAdopt A Creeko and
10/01/2021 have removed an additional 4.3 tons of waste matalegt from the lake. These volunteer
efforts have the added benefit of raising awareness of the litter problem and educating community
members about how theiroduct and disposahoices impact the environment.

Many states ancegionshave cleanup efforts at multiple nested layBos examplea state chapter of
Keep America Beautifulsuch aeep Texas Beautiful KTBand an affiliate organization at a county or
city level(such akeep Austin Beautiful KAB). Many cities, or otherisdictions, that operate an
affiliate program do not | imit registratisuah at
is the case witlKeep Arkansas Beautiful. Sometimes ifigtruction, guidance, and equipmént

provided but theorganzatiorn/'scheduling isdelegatedo thevolunteerssimilar to KAB-A u s t ifiLaved s
Wher e You L. ThekKABAustio made for the lake appears to benefit from the easy sign
up, provision of equipment and trash hauling service. Thexteption is the limitations to the number
of people who can be involved. A contract with KABistin with a high level of funding allows
negotiations on servisgrovided. KABAustin also providethe City ofAustinwith regular reports,
enabling an aspeof measurability tdhe success of equipping volunteers

Expanding cooperative efforts withultiple groupsis also an approach that other cities have
demonstratethatcanmaximize impacte.g.fiSource to Se3), however managing those efforts would
require additional staffing and/or fundin@roups could be identified by their goals relative to the
environment as well as@ups who use the waterways regularly for recreation or exercise. The
organizatiorof these types of evenasd volunteers could be primarily providedthg identifiedgroups,
with equipmenbr other supporsupplied byAustin. Trash pickup from largee&hnup efforts@nbe

t

h e

requestedvith advancenotice as it i s for fALove Your Neighbor hoc
AANni mal Safe Migrat i onthe WaterghedrProteaidn Departmebeua c hed owu't

coordination of clean up ever(getailsprovided in Appendix B Oneconceptis thecoordinaton of
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clearrup events with a centralized schedule so that efforts are not duplicated, and they achieve as much
coverage as possible geographically as well as temporally-AudBin already maiiins a calendar of
events; the system could be updated to include other efforts such as cleanups by the Trail Foundation,
with links provided from th€ity of Aust i wedbgage, Chamber of Congreasdsocial media An

increasef funding to KAB or the etity managingmaybe required.

The City of San Marcos reached out to ltieave No Trac€LNT) Center for Outdoor Ethics for a week

long focusedriver clearrup effort. TheCenter assisted in getting stakeholders together and equipping

them with the tools to effectively educate visitors about being better stewards of the river. The Center
held workshops across San Marcos for tubing businesses, Texas State Universitgnipeoalits, and

city managers, ending with a cleanup. The City of San Mamegaged withthose efforts with

educational tents, having games for children and items like litter bags near launch and fadats for

river goersSimilarly, Austin focuseson thewell-knownLNT ethic. Many City of Austin Park Rangers

have received officidlNT trainingand Austi nds Barton Creek Greenbelt
nationalLNT Hot Spot locations few years agoLNT Hot Spot locations are popular beautiful outdoor

areas across the counthat have been damaged due to heavy use. The program is designed to help
reduce impacts in nature includiegcessivarash, damage to vegetati@mdtrail erosion while allaing
community memberenjoyour nati onds s hLAT sigdagedacdtiahs suchap | ac e s .
concessionaires on thady Bird Lake,are opportunities to displdinks for volunteer effortsGrant

funding opportunities might be used to supplemerttixj programs or test new ones. KABerica

through KAB Texas has awarded grants for litter conb@tausd exas was an identified fatstate from

the Keep America Beautiful 2020 National Litter Study (KABerica 2021). Although most nonprofit

and city staff contacted felt that signage became unnatiedtime other hightraffic locations such as

parking areas near trails and lake launch points.

Another way to encourage participatisrproviding incentives for actions. Many programs hagteda
variety of incentivewvhich usually require working with local businesses to provide a discount or .prizes
Sometimes encouragement can be in the fafrgamification or drawing on competitive spirit for large
cleanup efforts For example,drming tears (e.g.,sports teamscompaniesetc) with each team getting

bingo cards for types of trash collected and prizes awarded. The City of San Marcogpi8hKe

Marcos Beautiful instituteudo Coins wherestaff award coins for returning full litter bags at education
tents at laundtakeout pointsThe coins caithenbe passed on to other people the recipient would like to
reward when they observe someone contributing to cleanup effdhis ooins can beedeemed for
discount&rewards at participating merchants. Costs for the coins themselves are minimal, but
organiation andrecruitment for business participation would need to occur. The Chamber of Commerce
might assist witttoordinationpr this model coulbeap ar t of t kanpdig®xhichpmaded 0
discountgperksatlocal businesses. Another opportyrfitr coordination might be with the Austin
Chamber of Commerce fichamber bucksbo. The simpl es
able to redeemoinsfor a GoLocal cardwhich currentlycoss $15.

The Urban Rivers nonprofit in Chicag@senthusiasti¢o report on the effectiveness thieir program.

Ther constructed wetlandsere accumulating trash that was difficult to collect due to the thick
vegetationThey instituted a prograim whichfree kayakswereprovidedto volunteerghatschedule a

regular cleanup time, committing to a reguaeto-two-hourtime slot once a week; volunteers also

collect scientific information on the constructed wetlaitsyakshave acrate attached for litter retrial

and grabberglovesare available in addition to a receptadelitter disposalThis allows paddlers in the
community whado notown a canoe/kayak/SUP or are unable to afford regular rentals, the use of kayaks,
and was reported to be a highly effeetmotivator.Urban Rivergepors that this almost continuous

daily manual cleaning does an excellent jothefocus area
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Trash Fishing or Plastic Fishirfgigure 2)is a program primarily promoted in Eurog®ETA endorses it

as a way of protecting aquatic creatures from the hazards associated with litter in watetrbtitkes.
Netherlands and the UK, the efforts have grown from cleanugmisiructinga boat from discarded

plastics. The Canary Wharf Colge used plastic fishing materials to build a boat. The Plastic Whale
Foundatiorhas a method to distribute equipment for online events, hold school educational plastic fishing
trips, and Plastic Fishing tours available for anyone who will purchase & titke proceeds are used in

their many efforts including the production of furniture from used plastic in a collaborttvie(Elastic
Whalei Together for a plastic free land & 3ea

- » =

Figure 2. Trash Fishing outing in Amsrdam (Photo ourtesy of Plastic Wale)

Finally, while venues, condominiurrend office buildings that are on the shore of a waterbody have a
vested interest in beautifying their waterfromsjch of thditter that has already entered the water body

is difficult to retrieve. The adoption of waterwalgorelinesegmentsy busineses through the Adopi-
Creek program coullelp with this gapThe adoption program could alternatively be a funding
mechanism for City cleanup or contract crews, as it is for Texas Highways where a highway section is
fadoptedod throughonlaThen&€i hy mécBahkhl amd ciAt ed succ
Drain" program, where over 750 volunteers have adopted over 1,000 storm drains to maintain. Their
program was estimated edfsetstaff time of 10 hours/week to assist with volunteer manageafient

their sigrup website was improved. Equipment layout costs aré3$d®100) to outfit a volunteerln
thesummer 202Zity of Austin WPD legana n i AAdDwaint program
(https://lwww.austintexas.gov/AdoptAStormDrain).

WaterwaylLitter Collection Devices

Many cities have tried a variety of devices for capturing litter within the watenhey®ver, there are
many limitations to this approasiuch agheintenseflow condtionsin our creeksand reservoirdBooms
which arefloating devices that span the waterway to capture floating mafeniass be placed
judiciously so as to avoidbstructing flow (Figure 3)Someboomshavea curtairiscreen below the
surface but thoseshould not be employdd shallow water bodies where theyght prohibit the
movement of aquatic life. The materidistainedbehind booms must extractednanually andnay

RR-22-02 Page9 of 50 Aug 2022


https://plasticwhale.com/
https://plasticwhale.com/

circumventretentionduring high flows. Boomsanalsobeused taonaneuverdebris to a passive
collection device.Some lmomsare designed to havedessconnecteaturefor high flow conditionssuch
that they can be simphgattached rather thdost downstreamissues in deploying booms include the
aesthetic impact aiccumulatediebrisbetween maintenandetervals the loss of collected debris in
high-flow conditions, and the accesithin waterbodiesequired to manually remove trash.

Figure 3. Trash booms andmaintenanceew (Photoscourtesy of Elastec)

While WPDdeploysfloating booms at the mouths eéveralurban creekst is not feasiblgo install
booms that spawhole reservoirglue to watercraft traffidcor exampleat somdocations likethe mouth
of Barton Creek andicinities near rental vendorpoomswould restrict passage ofnoes, kayaks, and
paddleboardsCosts of booms vary widel§$3,000$5,000 per boom anés much a$2000/10-foot

section for more durableooms(Table 2). Booms can also be paired at creek mouths or deeper sections

with traps or capture devicetoss of trash may be inhibitéidboomsareretrofittedto incorporate a
device like the Elastec bins which can be emptied directly into binathetiee Lake Crew boaf$able
2, Figure4). However, the cogif thebinscan be higl{Table 3)and loss during flooding is possible

Table 2. Trash Containment Booms andEstimated Costs

In-Stream Manufacturer Info Locations Initial Annual maintenance
Device Installed Cost* Costs**
Birmingham, AL c N/A $20K-$45K. Osprey
Litter https://osprey.world/litter | (funded w EPA i(nCCIJLrj](tZIIZCt maintenance contract
Boom collectiondevices grant to Freshwate| . tallation& for several devices;
Land Trus} nsiataions | Mobile, AL
maintenance ’
Trash https://www.elastec.co/p
roducts/floatingboom : $1K-$2k per :
Boom- barriers/traskdebris San Antonio, TX 10t section Medium
Elastec
boom/bruteboom/
Tampa Bay, FL; Per manufacture:
Greenville, SC; "The average
Boston- Charles Watergoat can be
¥¥Ztse;]r60at https://www.watergoat.org River, MA; $3K-$5K cleaned out irk2hrs
Barrier /productpage.html Fundraiser for with 3 volunteers.
one as teaching Scoop Nets or Hooking
tool - Columbus Nets are used to easily
State Univ., GA remove debris"

*Capital Cost Sources: Manufactureriostaller Range: High = $100K +; Medium = $16&100K; Low = <$10K
**Maintenance Cost: Agency who installed the device or estimates from (Shields, 2020)
For maintenance, annual costs: High = $80K+; Medium=$&1K; Low = <$20K
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https://osprey.world/litter-collection-devices
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https://www.elastec.com/products/floating-boom-barriers/trash-debris-boom/bruteboom/
https://www.elastec.com/products/floating-boom-barriers/trash-debris-boom/bruteboom/
https://www.watergoat.org/product-page.html
https://www.watergoat.org/product-page.html

& ELASTEC

Figure 4. Skimmer Boat Used to Empty Trash Tr@ (Photo @urtesy of Elastec)

Themore robust group of devices for collection within or at the mouths of cheestion bypassively
allowing stormwater to carry the litter and debris into a trash trap device, usuathal trapor mesh, or
other sturdy materiathat does not impedeoilv while collecting debrisFrequently booms are used to
funnel floating debris to devices that are narrower than the creek (Fidtire5). The devices basically
screen the debris and allow the water to flow throtybst of these devices are quite tpétable 3)

with potentially high maintenance cosésd in some instances where large watersheds are served, they
are part of a much larger structukéany cities install devices and soon revert to contracting with the
manufacturer for maintenance.

an,

Figure 5. Booms dlrectln Ioatabls ino rsh Trap$Photoscourtesy of Bandalong and Elastec)

Trash traps typicallfloat so thasurface litter is collecteih a cage or mesés creeks rise during storm

events. Some have a breakaway fundilkethatof booms While that prevents flow obstructions, the

device and its captured litter are lost downstream. Damage to the devices can also occur when large debris
and branches impact them during storms. While these devices do concentrate the litter, they still require
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mainenance which is more difficult than for booms because of their more limited capacity and more
complicated structurdor somedepending on design, a concéasbeen entrapment of wildlife in the
cages if debris prohibits their exitor smaller structuregandalism has been a problem. Maintenance also
requires that they be located where they can be accessed for maintenance; a few of the structures
reviewed are deployed only at large culverts with a-defined crossection. Near creek mouths, as

with thebooms, maintenance access is more easily provided from the lake, but the benefit is offset by
these locations receiving the highest flqlssttom of a watershednd provide no benefit within the
creeksupstreamSome devices have been installed muaihtined by volunteerafter storm eventis

several Alabama waterways (Bates, 2022survey datareporting and neighborhood requests identify
specific locations that may naturally accumulate litter due to the flow patterns, these areas may be
locationswhere testing smaller istream capture devices, perhaps with volunteer litter removal, could
prevent further litter dispersion downstream.

Table 3. In-Stream Trash Capture Device

Manufacturer Annual
Device . Locations Installed Initial Cost* | Maintenance
Information
Costs**
Australig Waycross,
GA; Athens, GA
B_andalong Bandalona The Washlngton, DF:; $28K_—$40K re
Litter Trap; A—Ori inal Litter Tra Little Rock, AK; $50K-$100K District of
Stormwater . p- Gainesville, GA; Columbia SW
Storm Water Systemg . .
Systems Prince George's Management
County, MD; Mt.
Rainier, WA;
Bandalong Introducing The Smaller waterways:
Bandit (small | Bandalong Bndit - Chattahoochee River | $14,000 Low
scale) Storm Water Systemg Keeper, TN
Mobile, AL: Mobile $20K-$45K.
. i | Estuar Osprey
. . https://osprey.world/li Bay Nationa y . maintenance
LitterGitter tter-gitter ' Program; East Baton | Medium contract for
tergrter Rouge Parish, LA;

several devices;

Birmingham, AL, Mobile, AL

Large $2K

https://www.asheville | Asheville, NC; St. Small (bank Low - depending

greenworks.org/trash| Louis, MO; Roan Mtn,

Trash Trout

Jr. trout. ntml TN: Elizabethton, TN width <50 ft) | on site ingallation
- $7,500
https://www.elastec.c

Elastec Brute | om/products/floating

Bin Trash boombarriers/trash $26,000

Collector debrisboom/brute
bin/

Trash Cage | https://www.clearwate $75K-$110K

Clearwater rmills.com/trash Baltimore, MD with $5K-$20K

Mills cages.html installation

*Capital Cost Sources: Manufacturer or Installer. Range: High 81$1%0Q Medium = $10K$100K; Low = <$10K
**Maintenance Cost: Agency who installed the device or estimates from (Shields, 2020)
For maintenance, annual costs: High = $80K+; Medium=820K; Low = <$20K
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https://stormwatersystems.com/the-bandit/
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https://www.ashevillegreenworks.org/trash-trout.html
https://www.ashevillegreenworks.org/trash-trout.html
https://www.ashevillegreenworks.org/trash-trout.html
https://www.elastec.com/products/floating-boom-barriers/trash-debris-boom/brute-bin/
https://www.elastec.com/products/floating-boom-barriers/trash-debris-boom/brute-bin/
https://www.elastec.com/products/floating-boom-barriers/trash-debris-boom/brute-bin/
https://www.elastec.com/products/floating-boom-barriers/trash-debris-boom/brute-bin/
https://www.elastec.com/products/floating-boom-barriers/trash-debris-boom/brute-bin/
https://www.clearwatermills.com/trash-cages.html
https://www.clearwatermills.com/trash-cages.html
https://www.clearwatermills.com/trash-cages.html

Some dtiesthat have a litter reduction requirement as part of their MS4 pehnmits invested significant
resources including installation ateverabf these types of desésand mayprovide evaluation of the
devices and their effectiverse€alifornia has an approved list for devices that provide full pollutant
capture including floatables, which is included in AppendiA€an indication of the interest in litter
nationwide, the American Society of Testing and Materials (ASTM) has josuaned a hew standard
test method for trash capture performance of stormwater control measures, &#2882rd Test Method
for Determining Trash and/or Debris Capture Performance of Stormwater Qdetislres (astm.org)

Deep Water Litter Collection Devices

New technologies are being developed for automated removal by machines or robots; these efforts are
spurred by the attentiarf the profusion of plastics in our environmeBame devices for cayring litter

will only function with a minimum water depttyhichexcludesmo s t A u sks, buhpétentiallyr e e
includessome lake areadMany of these were developed for areas with deeper perennial creeks or
tributaries entering a bay or are focused on plastic pollution in the ddeahautomated devices for
freshwater litter problems have a limited track recordlis results in a lactf information on their
effectiveness, ability to retrieve litter among vegetation, maintenance requireameifgsyblems under

high flow conditions and vandalism. Automated litter collection devices thaaslded complication of
requiringpower. One bnefit to consider for some of the more unique devices is the visibility and
educatiorvaluebrought to the public.

Another type of floating litter collector, applicable only in a deeper water setting, is a small skimming
device | i ke hdsbeermid8pboged iB over 800 hanbars and marinas worldwide. It acts as
floating garbage bin skimming the surface of the water by pumping water into the device. The Seabin V5
can intercept floating debris, plastiesid evermicrofiberswith an additionkfilter. It requires power and

thus must be moored to docks or boardwdllzerationalkosts are estimated to be about $3/day and the
catch bag capacity is about 20 kg; the manufacturer recommends that it be checked twice a day. The
SeaBins can collect driransmit data. The USEPA and the Partnership for the Delaware Estuary have just
begun (summer 2022) a program to study a network of devices placed in the river for litter removal, data
collection, trash monitoring and water quality monitoririgtds://seabinproject.com/sealpartners
with-us-epapdephiladelphia/accessed June 15, 2022). SeaBins would only be a consideration at docks
or on the boardwalk to kedposeareas free of litter and debifsaquatic vegetation was absent.

There are many efforts to develop more automated litter collection dévecg®botic devices Most of
these systems have been developgdide of the United StateBhe most @illy developed litter robot
may be theWasteShark Multiple WasteShark can loeployedand plans indicatdevelopment o
station for emptying and recharging, but no station informatichpavided with the specifications from
the manufacturer. The specifications indicate that each robot can repaesl, 100 Ibs of trash per day,
with a waste receptacle holdidg.5 gallonsThe WasteSharfEigure 6) can collect water quality
information simultaneously and can be operated manually or autonomously with predefined routes.

Open Ocean Engineering based in Hong Kong has a similar device c@lieatotwhich cancollect up

to 250 kg(550 Ibs)of trash/tripand, uniquely, is solar powere@pen Ocean Engineering hasently
partnered with the gaming company Rapattevelopa detection system to identify trash for pickup. The
Clearbot cataloguesnd categorizes trash as well. The biggest unknown and the libgdehgegor
aquatic robotsire operational. Most of these devices require recharging, and to facilitate a longer
deploymenttime the large trash volunwapacitymakes the devices bulland difficult to transport. Lake
accesandvariable flow velocitiepresent some logistical issues retrieving the litter robots for
emptying anctharging.
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Figure 6. Waste Shark Aquatic Litter Robot and photo to show scal@Photoscourtesy of RanMarine
for Wasteshark photo and IADY 3nteractive Autonomous Dynamic Systems for Jellyfishbot photo)

Clear Blue Seaa nonprofit based in Australibas developedeveral solar powered prototypafsa

AFRED0 ( Fl oating Robot for Eliminating Debris). Th
modified, or replicated by anyone interested in improving marine waters. It is currently beiragl folatt

their plan is that it can be successfully constructed with readily available commercial pradditisy

will provide the design. Another nonprofit, thieban Rivers program, hagpeaototype aquatic trash

robot but software issues and maintenance have been ongoing problems; their plan was that it could be
controlled remotely by users online. They have eomg with vandalism and the loss of the robot, thus

the implementation of a safety tether and a virtual GPS cage which will limit the area that can be served.

The Jellyfishbot from an overseas company is now being heavily ma(kégede 7. An interesting
feature of the Jellyfish bot is that it can also be equipped with a sampling net for scientific collection
purposesThemakers of the Jellyfishbot providea demonstration iAustin butdeclined to test the
device in Lady Bird Lake due to the preqution that it would quickly clog with organic matter and
potentially wildife.

Wl

_«.-.‘“ —

))2

Figure 7. Trash Robot, Jellyfishbot, deployed in harbor arez(Photo courtesy of IADYiSInteractive
Autonomous Dynamic Systems for Jellyfishbot photo)

Some cities have piloted litter robots as part of community education campaigns and coordinated with
sponsoring companies. I K E A withiitststore dpening id Greehwvdich i Good S
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England,andCoe€ 0l a used pirate themed robotic vessels
campai gno; bot h ha tnplementdtiaoéthesaquptic litter tobots hawe nbtdeen s .
extendednalongtermbasis Examples of other litter robots under development atielestarter for
development of a litter robdsty the Urban Rivers program in Chicago with the intention of allowing

remote online piloting by citizens and a very technologically advanced marine debris system using drones
and autonomous robots call8daClear in Europe

For somemunicipalities, large scale trash removal devitey offer the least ongoing operational and
maintenance effortsuch asi Mr . T r a sly.,FidtmeeBEin BaltinforeMaryland Severatrash

wheels prevent litter from entering tBaltimoreharbor area or Chesapeake Bay, and one is proposed for
Fort Worth, Texas to protect the Trinity River. Fort Worth intends to fund the initial $600,000 cost as
well as $1,000,000 for 10 years of maintereaticough donation® a | t i TWrashVéhéescost was
$800,000 with annual operating costs estimated at $130®8@&ral restrictions make them impractical

for application inLady Bird Lake. Areas for installation of these devices do not have boaictrafhe
stationarydevice usesvater flowto carrythe debris to the collection area via large botimasdirect
floatables to thevheel for removalln Austin, the tributaries are frequently dry, and there is insufficient
space in the creek outflow to station a large device. Attempting to collect trash within the lake itself
would require booms that impede recreational watercraft from passufdjtiohally, while the

manufacturer, Clearwater Milleas offered to evaluate whether they might be able to scale down such a
device(for installation at a locatiosuch aghe mouth of Shoal Cregkhe maintenance access for the
volume of trash collected wiiibe difficult. Trash Wheslthus fathave been deployed ideepwater
locatiors attached to a dock or other station with access for dumpster removal. In additioB;doblolys
multiple urbancreeks flowing in thatontribute tahe trashproblem seeachwould need a device tme
effective at reducing trash in the lake

-

esy of Waterfront Partnership, Baltimore, MD)

T~

Figure 8. Mr. Trash Wheel in Baltimore, MD (burt

One newly emerging technology to direct litter toward a collection device without obstructing flow uses a
submerged air curtain. Thisirtainof air might overcomesonstraintavhere a boom is not feasible,

allowing the waterway to remain navigable yet & able to divert the litter to a collection device or
concentrate the litter in a confined area for collection. These devices, like many passive collection devices
still rely on the water movement to transport the litter, so they must be placedwtaribuigh system. It

works by generating a screen of bubbles that block plastics and direct suspended plastics to the surface.
The bubble curtain is placed diagonally across the entire waterway and guides plastic waste to the side
and into a catchment stgm. The benefit to this type of system is that it does not obstruct watercraft or
interfere with biological lifeandmayactuallybenefitaquatic life byincreasng dissolved oxygen. The
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primary costs include installation, and energy costs for the ptimapgenerate the bubblers. One of these
systems has been deployed in an Amsterdam ¢Rigalre 9).The Great Bubble Barriaffectivenesss
describedn acompanynewsletter

fBased on the results of the pilot at Deltares
Bubble Barrier captures approximately-80% of topsurface floating plastic and 50% of plastic

underwater. During the tests in the IJssel we lookédwa these results translate in a river. We

tested our Bubble Barrier at the IJssel in various weather conditions and came to the conclusion

that it caught 86% of the (floating) test material. We can catch plastics with a size of 1mm and

bigger, like ganulate andtyrofoam. In the pilot at Wervershoof, we are investigating whether we

can catch microplastics measuring 20 micrometers up to 500 micromebers®i | | i met er s ) . ¢

Figure9. Bubble barrier diverting flow to Containment Trap, Netherlands (Photo courtesy of The
Great Bubble Barrier)

Another similar system is callg&izure, by Icthion The costs of the sy=ins were stated to be highly
dependent on local conditions in width, depth, and flow velocity. The systems are comprised of a tube
with openings along the bottom of the waterway through which air is pumped; the aeration has the added
benefit of increasingxygen in the water column.
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INTERCEPTION: Preventing or blocking trash from getting to waterways

The City of Austin has sanitation codes to prevent trash from becoming litter as well as protecting our
waterways from pet waste (Table @urrentlyin Austin there arseveral methods to physically intercept

the litter before it enters the stormwater system. In new development water quality ponds capture

stormwater and intercept trash but may not capture or retain floatables if the stotns ¢auger than the
required water quality volume. Much of central Au
or space is limited for placing devices. Austin does construct some retrofit facilities usingithéidae

and other capital fuis to construct water quality ponds to try and capture untreated flows. The Texas
Department of Transportation has/Amopt-A-Highway program in place, and in a few particularly

vulnerable crossings in the recharge zone, traps to capture highway spills are in place. These traps are

quite effective for capturing litter as they are designeddtont ai n oi I whi ch al so f 1l o,
surface. Observation also indicates they are also very effective at containing cigarette butts. Maintenance

of these devices would minimize loss of captured litter, and additional cooperative agreements with

TxDOT might allow the installation of trash traps alengdswales and easements.

Table 4. Applicable City Code and Public Health Services and Sanitatiorand Pet Waste Sign
§ 105-42- LITTERING PROHIBITED 4 . .
(A) A person commits an offense if the person deposits or
throws litter on a street, alley, sidewalk, premises, vacant lof
public property, including a park or playground.

(B) A person commits an offense if the person deposits or
throws litter along &treet, alley, sidewalk, or public property,|
including a park or playground.

(C) A person commits an offense if the person deposits or
throws litter from cleaning the interior of a residence, busing| |
or premises on a street)ey, sidewalk, or creek.

§ 105-43- LITTER REMOVAL REQUIRED. :(g'::‘LEAVE o
The owner or occupant of a business or residence adjacent| [ = ' 1« s meoencanos poemm s
street, alley, sidewalk, or public property on which litter is BY A FINE OF $500.00
located commits an offense ife¢towner or occupant fails to bbb

remove the litter from the orfgalf of the street adjacent to the < NO PETS ON FIELD
owner or occupantds propert
owner or occupant becomes awarehdf litter.

§ 105-457 PENALTY

A person who violatethis article commits a Class C
misdemeanor, punishable in accordance with Sectibi99
(where this violation is punishable by a fine not to exceed
$2000).

(Ladybird Lake Trail near Statesman B¢
Observation Center)

In some of the storm drains downtown Austin, inlet filtersre in place to capture large fnée areas

most heavily used by tourists and for entertainment. These filters do not capture all trash as an overflow is
provided to prevent street flooding. The labor to empty these regularly is quite demanding as they must be
manually removed and emptiedo collection vehicles. Because they are within the inlet itself this

process cannot be mechanized. If the inlet sumps are pumped out on a regular basis, installation of a mesh
hood within the inlet would exclude the floatables from moving down intonsiewer pipes. These

devices might also increase maintenance requirements to prevent any clogging within theriglets

several inlet types have led staff to conclude that the filters originally put iniplAcetin are preferred

for ease of mailenance (pers. comm. John Beachy, WPD). Expanding the area where inlet filters are
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used icostprohibitive due to the intensive manual maintenance requirements and thus, their use is
limited to areas of high foot traffic and tourist activity.

Prevent Litter from Reaching Waterways

Methods that prevent litter on the watershed surfaces from entering the waterways provide protection not
only for the receiving water bodi¢seservoirs in Austinput also the creeks. Ensuring that residents,
commecial developmentsand construction areas comply with existing regulations is a first line of
defense. Philadelphia has instituted $tieets & Walkvays Education and Enforcement Program
(SWEEP) that educates Philadelphia residents, businesses, and property owners about sanitation
regulations and enforces code violatio®SVEEP officers are trained, uniformed civilians. They educate
local businesseasnd apartment managers about their responsibility for keeping their properties clean,
work with communities on outreach efforts, patrol streets to enforce litter laws, and issue warnings and
citations. Philadelphia states that their entire SWEEP progrdncation and enforcement, costs
approximately $2.3 million annually. This type of approach to keep watershed surfaces aadlean
litter-free as possiblalong with interceptiomworksto prevent littefrom reacling waterways.

Some entities require etretention of litter when using the water bodies for recreatime highly

effective methodnthe Buffalo River in Arkansas is focused on requiring all river users to follow a set of
National Park Service (NPS) rules fiter control(Table 5. Concessionaires on the river must have a
permit from the NPS and display and enforce the rules ass/plovide mesh litter bags. The provision

of requiringmesh litter bagso be onwatercraftanot only prevents the loss of trash into the water body

but provides a place to contain awtralitter collected while recreating

Table 5. National Park ServiceNatercraft Rules for Buffalo River, Arkansas

I Glass Containers:The possession or use of glass containers in caves, on trails or waterwayy
100 feet (30.48 meters) of any river or stream is prohibited for public safety, except in desig
campgrounds, picnic sites, or in vehicles on designated roads andypaeas.

1 Mesh Litter Bags: All canoes, kayaks, tubes, rafts, and other vessels easily susceptible to
swamping, tipping, or rolling must have an attached closeable mesh litter bag. All trash mus
disposed of safely and legally. A mesh litter bag is equired for people traveling without food
beverages. If you rent your vessel from a park authorized concessioner a litter bag will be pi
with each vessel. You may also purchase a litter bag from a concessioner for use in your pri
owned vesdeVisit our park'sCanoe Rentalpage for a list of paruthorized concessioners.

1 Fasten Cooler Lids:If you are transporting food and/or beverages in a vessel on the river, it |
be kept in aesaled cooler or container that prevents the contents from spilling into the river.

1 Use a Floating Holder (Koozie) for BeveragesAll beverage containers not securely containeq
a sealed cooler or mesh litter bag must be held in a floating holder designed to prevent it
from sinking beneath the surface of the water.

1 Foam Coolers:The possession of polystyrene coolers (commonly known as Styrofoam) is
prohibited while floating or camping along the Buffalo River, except in developed campgrouf
picnic areas, landings, roads, and parking lots. This prohibition includes cups, plates, cooler;
chests, and containers. Hidlknsity bait containers, used solely for that purpose, are allowed.

The City of Austin has similar parks rules, prohibiting casganaires from selling refreshments in

Styrofoam, and prohibiting glass and cigarettes in pdsksthese rules do not apply to the waterbodies

themselves Citizensandvisitorsarelikely unaware of the ruldsecauseulesare notpublished at

parking areas and other access points to parks, cezekshe riverhowever, théarks and Recreation
Department i s working withNoc oTnrcaecsesd osniag nrse.s t@o ndceevs
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also be used as a vehicle to disttdbomesh litter bagdnformation tents at laundfake-out points during
high usetimesandlitter bags could be provided. The link to parks rulessarebpage could benefit from
a short rule summary as seen above for the Buffalo River

One additionalytpe of inlet protection are trash guards or curb inlet screens. Curb inlet guards simply
block trash from entering curb limits with screem flaps(Figure 10, costs start at $1,000 to $1,500 per
inlet for 3-5foot inlets Curb inlet guards diffdirom inlet filters as they do not capture or retain the trash,
but rather allow stormwater to enter while blocking litter that is then washed down gradient along the
street curb, thus avoiding clogging. They were evaluated in California as an altematiweng to

provide full capture for trash reduction and achievediZ 8% reduction in trash-(isco& Fons 2019).
While these are a low cost retrofit, they must be used in conjunction with a rigbreetscleaning
programto collect the litter beforenteringthe waterway through another path. Their benefit is exclusion
of trash from inlets, while reducing maintenance difficultige disadvantage of these devices is that the
street litter would remain visible untileanedand mayjust move litter taarother locatiordowngradient

of areas with inlet protection.

- “‘Q

‘and BioClean Curb Guard(IE’hoto courtés City

Figure 10. Custom Curb Inlet Guard, Myrtle B
of Myrtle Beach and BioClean)

Some municipalities require that businessesrasidients provide maintenance of sidewalks and adjacent
portions of the street surfaddew York Cityinspects and enforces their requirentbiatboth residential

and commercial properties clean sidewalks and the surface 18 inches from tlaustirbha the
requiremen{Table 4)thatthe owner or occupant of a property remove litidiacento the street

centerline butmay require a program like the SWEEP program in Philadelphia to educate and monitor
compliance Advertisement of our reporting systeBii-1) might facilitate those activitieand

neighborhoods who are having a problem with excessive litter in commercial areas could be encouraged
to use the Austin 314ystem.

Austin has an existing street sweeping program; the frequency of street sweeping varies by area type.
Some cities have more structured street sweeping prodgihaimsosistreet sweeping dates and times
scheduled so that parked vehicles can be relodagdiimore posts parking requirements to facilitate

daily sweeping in their downtown area, while areas that are swept monthly do not have signs but there is a
schedule and residents are encouraged to move their vehicles. Typically, one side of the streeisat a time
cleaned, enabling cars to be simply switched to the alternate side. New York City also uses an alternate
street side parking system, with tickets issued for cars blocking street sweepers; informational signs note
scheduleslf responseso 3-1-1 litter complaints are too numerous to address, they could be tracked in a
geographic database and that informatieadto target the street sweeping program. Logistics of varying
schedules may be difficult to implement, but that may be a project that couldvaseed technology

and transportation optimization software for future implementation. Increased street sweeping
capabilities, including for curb inlet guards, comes eaitalcost of $200,000 for new sweepers and an
estimated $60,00f@r operating cas.
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Other interception devices that were tested in the past that did not meet pollutant removal requirements,
might be reconsidered as floatable controls. The devices that capture floatables within the storm drain
system include those that can be inseatgdnctions in the stormdrain systetnStormceptomwas

installed in a storm drain junction in the Rosewood neighborhood for testing its efficiency, and it did not
meet requirements for sediment and pollutant removal. If used solely for the trash, cbpyioeuld be
effective for retaining floatabldsut the during the City testing the unit became clogged (Glick et al.,
2013).Devices like hoods or trash guards within stormwater inlet catch basins can block trash from
moving from the catch basin to termwater pipes. New York City has hoods installed in the catch
basins to retain floatables in the sumps and inspects them on a regular basis or in response to complaints.
Capital cost@arecomparablend maintenance requirements depend on maintenance of inlet catch basin
sumps. A manhole must be remoyandd the contents pumped out; if catch basin sumps are already being
maintained using vactor trucks maintenance should not be significantly incriéasethin storm drains

are transporting trash from a highly developed area, a limited number might be employed. Consideration
might be given to including them as part of large construction pollution control plagse sites lead to
increased litter inhe area with the introduction of numerous trucks carrying supfflitbe closesstorm
sewerjunction downstream of the site was required to have a temporary insert and maintained regularly,
it would capture the materials not retained on the site.

Another example of devices which are better for capture of floatables than pollutants are the large
undergroundsaults put in place at the Austin Recreation Center and asgatenent to capture litter and
debris before discharge of stormwater to the Comwertenter Wet Pond. Thigpe of device haalso
beenusedat some commercial areas due to lack of sufficient area for above ground ponds. A big issue
with underground treatment devices is the tendency to allow maintenance tdloeések of visibilityof

the devices or their condition leads to neglect.

End of pipe solutions considered Aystin for capturingtrash at a pipe or other outfall structstdfer

similar problemswith cloggingincreagdrisk of flooding, access, and maintenance. An example of an

outfall capture device that was evaluated in Austin are netting trash traps, essentially netting bags attached
to the pipe (Figurd1). The maintenance can be simple if not desiring to sort;tthstentire filled

netting attached to a pipe end is removed and discarded as a whole. Thésaapatalely small for the

first bag ($5,00@achfor those testeth Austin) but since that coshustbe repeated for each

maintenance event, the lotgm costs are enormous.

Flgure 11 StormX Nettlng Trash Traps(Photos courtesyf Stormwater Systems
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https://stormwatersystems.com/stormx-netting-trash-trap/

